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DETAILED ACTION 

Response to Amendment 

This non-final Office action is in response to the affidavit filed 10/20/04 by fax 
which was submitted in an attempt to disqualify the Nordal reference. The affidavit is 
persuasive, therefore the rejection based on the Nordal reference is withdrawn. Claims 
1-37 and 40-84 remain pending. The claims are newly rejected based on a new 
reference as cited below. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-37 and 40-84 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 5,860,083 to Sukegawa in view of the IBM Technical 
Disclosure Bulletin NN9411421 published 11/1/94, hereinafter simply the TDB. 

Regarding claims 1, 2, 8, 9, 15, 16, 17, 19, 20, 21, 26, 27, 28, 29, 30, 31, 34, 35, 
36, 37, 73, 74, 75, 80, 81, 82, 83, and 84, Sukegawa shows the claimed hard disk as 
hard disk drive (HDD) 2 in Fig. 1 . He shows the claimed cache memory as non-volatile 
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cache area 10C inside flash memory unit 1 . He shows the claimed memory controller 
as cache system controller 3. 

Sukegawa's memory controller determines if a memory request can be satisfied 
by accessing the cache memory as claimed. If it can be satisfied by the cache (such as 
when a read request or a write request hits the cache), then it is satisfied by the cache 
(see Sukegawa column 7, 30-39). If it cannot be satisfied by the cache (such as when a 
write misses the cache), then it is queued up and executed when the hard disk drive is 
accessed as claimed (see Sukegawa column 10, lines 5-17). 

Sukegawa does not teach that his non-volatile memory is a polymer ferroelectric 
memory, however it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make it so for the attendant advantages of polymer 
ferroelectric memory. 

The TDB teaches that it was known to use polymer ferroelectric memories for 
nonvolatile storage purposes. As taught by the TDB, polymer ferroelectric memory was 
a known type of nonvolatile memory at the time of the invention and it therefore would 
have been an obvious choice to use for the nonvolatile memory in Sukegawa's device. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a polymer ferroelectric memory for the design benefits that it provides, 
including small size, inexpensive construction, and fast response times. 

Regarding claim 3, Sukegawa's memory controller processes digital signals and 
is therefore a digital signal processor. If Applicants dispute this interpretation of DSP, 
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then specific reference must be made to the specification to show why this interpretation 
of DSP is inappropriate. 

Regarding claim 4, Sukegawa's memory controller is an integrated circuit with a 
specific application (controlling memory) and is therefore an ASIC. If Applicants dispute 
this interpretation of ASIC, then specific reference must be made to the specification to 
show why this interpretation of ASIC is inappropriate. 

Regarding claims 5, 32, and 33, Sukegawa does not teach that his cache system 
controller comprises software running on a host processor. However, he shows a host 
processor as host system 4 in Fig. 1 and it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to implement the cache system 
controller in software to make it more flexible, upgradeable, etc. 

Regarding claim 6, Sukegawa 's memory controller resides with the cache in the 
apparatus of Fig. 1. 

Regarding claim 7, Sukegawa's memory controller is shown separate from the 
cache and the hard disk as claimed. 

Regarding claims 10, 11, 22, and 23, Sukegawa teaches that queuing up 
memory writes reduces the frequency of access to his disk drive thereby saving power 
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at column 10, lines 5-17. Furthermore, at column 7, lines 8-12 he explicitly teaches that 
the BIOS can start the system without activating the disk drive, thereby saving power. 
From these two passages, it is clear that in some situations, accessing Sukegawa's 
hard disk comprises spinning up the hard disk first, as claimed. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to spin down the hard disk whenever activity was low to 
save power. The question of when to spin it down is a design choice taking into 
account power savings vs. performance degradation. In any case, once the disk is 
spun down, further accesses to the disk require it to be spun up first, as claimed. 

Regarding claims 14, 18, and 53, Sukegawa does not teach determining if 
queued operations are desirable and then performing only the operations that are 
desirable. However, Official Notice is taken of queue operation techniques whereby 
more recent queue entries make older queue entries obsolete and therefore 
undesirable. Those undesirable queue entries are then deleted to avoid wasted 
operations. This typically includes memory requests to the same address where a first 
write to a certain address is made obsolete by a later write to the same address, for 
example. Since the first write is still in the queue (and has therefore not been written to 
memory) when the second write to the same address is placed in the queue, the first 
write can be deleted with no consequence to program operation as long as there are no 
intervening reads to that same address. 
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Regarding claims 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52, 54, 55, 56, 57, 
58, 59, 60, 61, 62, 63, 64, 65, 67, 68, 72, 76, 77, 78, and 79, Sukegawa's device clearly 
can begin operation without spinning up the hard disk as discussed in the rejection of 
claim 10. His BIOS reads the necessary data from the flash memory to boot up the 
machine and get the operating system and one or more application programs up and 
running. Furthermore, he clearly teaches queuing first access requests (new data 
writes) as discussed in the rejection of claim 1 . 

What he doesn't say but what is readily apparent is that once certain access 
requests (such as reads) are received that cannot be satisfied from the flash memory, 
the hard disk must be spun up to satisfy the requests. What is obvious is that once the 
disk is then spun up, the queued requests can quickly and efficiently be "unqueued" or 
sent to the disk, completing them as claimed. 

Regarding claims 12, 13, 24, 25, 44, 66, and 69, Sukegawa does not mention 
prefetches, but Official Notice is taken that prefetching was well-known in the art at the 
time of the invention. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to implement prefetching in Sukegawa's device to improve 
system operation by fetching data before it was needed to reduce operation time (the 
known benefit of prefetching). 

One of the more effective uses of prefetching is for sequential streams. Once a 
processor determines that a request is part of a sequential stream, prefetching is 
implemented to obtain subsequent data of the sequential stream before it is actually 
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needed so that when it is actually needed, it already resides in the cache and can be 
accessed quickly from the cache. If a request is not part of a sequential stream, 
prefetching may or may not be useful (overly aggressive prefetching results in storing 
data in the cache that will never be used, forcing data in the cache that would have 
been used again to be thrown out). Prefetching is always a design tradeoff between 
gaining the speed advantage of having prefetched data in the cache before it is actually 
requested and throwing out data that will be used again to make room for prefetched 
data that might not be used. The small size of a cache is what makes prefetching 
potentially more detrimental than beneficial to operating speed. 

Regarding claims 70 and 71, Sukegawa does not disclose that his device caches 
data associated with a multimedia sequential stream, however, his device can be used 
with all kinds of data, including multimedia sequential streams. 

Conclusion 

Any inquiry concerning a communication from the Examiner should be directed to 
the Examiner by phone at (571) 272-4214. 

Any response to this action should be labeled appropriately (including serial 
number, Art Unit 2189, and type of response) and mailed to Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450, hand-carried or delivered to the Customer 
Service Window at Randolph Building, 401 Dulany Street, Alexandria, VA 22313, or 
faxed to (703) 872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97. 
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Primary Examiner 
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